Survey conducted by Gartner (2003) ; however, show that indirect costs can represent as much as 60% -of the total cost of managing and owning an IT infrastructure. Indirect costs typically reflect the factors that drive and are driven by, direct cost decisions; for example downtime or quality of service. Most importantly, indirect costs are often a result of misdirected funding in direct costs like technical support, training and help desk; therefore, making those costs look artificially low, and further, shift these costs to business units reducing available resources to perform business tasks.
For example, it might seem like a good decision to reduce direct costs by spending less on hardware purchases or staff development. However, if the result of such action is to deliver services with inappropriate service level agreements, or less reliable hardware that fails more often, the ultimate outcome might be to shift the comparatively meager savings from the direct side into comparatively significant increased costs in the indirect side. Other indirect costs include the futz factor which is the time users spend using equipment for personal needs, such as playing games and chatting with friends and retrofitting which refers to costs for upgrading electrical systems, cooling systems, and ventilation.
Reasons for Considering ICT TCO
TCO provide visibility to both one-time and recurring costs related to the implementation of an ICT investment. Focus on TCO lead to smaller costs in maintaining, supporting, and upgrading ICT infrastructures as organizations can use TCO methodology as a benchmarking tool to compare hardware and software vendors.
And because TCO includes all costs for the IT investment, businesses should be aware of TCO because obviously it is sensible to consider all costs before an asset is acquired. This means that Organizations using IT that have not addressed TCO experiences out-of-control cost increases.
Challenges of TCO Analysis
A number of studies point various limitations to TCO analysis. Measuring and getting accurate data to use in TCO analysis requires adequate training and experience. This makes TCO analysis expensive. Staff should also be trained on how to carry out adequate analysis and this takes time. For newer, larger and complicated systems the situation can even be more problematic and expensive. On top of that when TCO analysis is carried out there is no consideration of the project's benefits, only costs are taken into the account. But the important point for most organizations when choosing a system is to choose one that provides the greatest benefits for the organization, Nucleus Research (2007). Even during allocating these costs to different items it is difficult to decide whether, and to what extent certain costs should be allocated to an asset.
According to Microsoft (2006) and Gartner (2007) , TCO analysis puts a long-term view into the cost of ICT infrastructure. Costs are considered from acquisition to the disposal of an asset. This means that if an organization intend to cut cost immediately, TCO is not very useful. The other problem here is that allocating these costs correctly depends on accurate forecasting and historical data. Since historical data may not be available for new technologies (as is the case with most ICT technologies) and forecasting is more art than science, this long-term view of costs may yield inaccurate TCO results.
On top of that TCO does not account for risk or the time value money. By not accounting for risk or the time value of money, the overall TCO value does not represent the true cost of ownership of the solution. The true value of a project needs to incorporate two important aspects in financial analysis: risk and time value of money. TCO Gartner Group (2003) , Toshiba (2005) and Garrett, David (2004) point out various ways costs can be reduced for a typical ICT infrastructure. Options include reducing costs during computer deployment, using zero administration for Windows (ZAW), automating system administration, storage and operational tasks, training employees, and using best practices. Others include removing unnecessary portions of System, using standard software and hardware, and changing hardware. The amount of saving can range from 14% to 42% Gartner (2008).
How to Reduce

Methodology Used:-
Findings presented and discussed in the next part were obtained from IAA. The author made interviews with personnel in the ICT Services and procurement sections as well as reviewed documents relevant to this study. Five (5) staff who were in position to provide data required by the author were consulted. The study aimed at knowing costs for implementing and operating ICT infrastructure at IAA.
Presentation and Discussion of Basic Elements Constituting TCO of Implementing and Operating ICT Infrastructure at IAA
The Institute of Accountancy Arusha (IAA) is a higher learning institution with approximately 140 employees and more than 2707 students.
The total number of computers at the Institute of Accountancy Arusha is approximately 665. The computers are distributed in staff offices and student laboratoriesfor use by both of them.
All staff computers and most of students' computers are connected to the local area network and the Internetmaking easy and possible for them to access resources on the network like; shared printers, templates (for memo, letters and fax). Also electronic mail services by both Microsoft Outlook program and web based electronic mails (e.g. yahoo and Google) are possible. Among other things, staff and students at IAA use the Internet as source of class notes.
The Institute has 14 Server computers, serving as file servers, email servers, print servers, web portals and domain controllers.
There are also 19 printers distributed in various buildings for use by both staff and students. Mainly two types of printers are used at the Institute both of which are of HP type -9 HP 2100 which cost $ 2,500 and 9 HP 4,350 which costs $ 5,000. Other printers are of other types. The total cost of printers amount to $ 67,500.
The approximated cost for a single client computer is $ 1,000 -1,100 and for a Server computer is $ 6,000 depending on specifications. Client computers are bought in bulk and therefore there are discount given.
Year after year, specifications (capabilities) of computers like primary and secondary storage and processing speed increases significantly but their costs don't increase much. Assuming each client computer cost $ 1,000 and each Server computer cost $ 6,000, the total amount paid for all client and Server computers is $ 748,000.
Other than costs explained above; the Institute also faces other costs. They are as presented and discussed below;
Maintenance
To have ICT infrastructure produce intended results in an efficient way you should maintain it. IAA carries both software and hardware maintenance to ensure that the systems are available and are working as expected.
According to ISO/IEC 14764, in software engineering, software maintenance is the modification of a software product after delivery to correct faults, to improve performance or other attributes, or to adapt the product to a modified environment. But the kind of maintenance done on software here involves correcting minor problems to make software run smoothly and efficiently. This includes uninstalling and reinstalling software, updating and repairing. These maintenances are carried whenever a need arise but these do not cost much the Institute. The basic aim for hardware maintenance is the same as that for software maintenance. Minor hardware maintenances are done whenever a need arise. For example removing a computer virus from a staff's computer and servicing staff's mouse. However, there are two major maintenances in a year: that which is done annually and that which is done semi annually.
The annual maintenance is done during long break (from mid July to end of September). This involves servicing laboratory equipments (hard disks, computer fans, RAM and computer startup problems), Server rooms, and power equipments. This costs the Institute approximately Tshs. 3 million for labor and equipments. Semi annual maintenance involves servicing Server equipments and generators. This costs Tshs. 500,000/= and for a year they cost Tshs. 1 million.
Software Licenses
Software licenses costs the Institute Tshs. 
Human Resource
The Institute pays a number of people to run its Information Technology infrastructure and systems. These include staff and students.
Currently, there are eleven staff permanently employed and one temporary staff. A total cost for maintaining these employees is Tshs. 85 million per year. Cost for hiring students to work as laboratory assistants is approximately Tshs. 7.2 million per year.
Training
To have staff work efficiently, training should be provided. Different types of training are provided. The Institute finances training to both users and supporters of its Information Technology systems. Both in house and external training are financed.
Ready qualified computer technicians are employed but short time and sometime long time training is a must as some one can not know each system existing and which will be developed. An example is VSAT training in recent days. Tshs. 12 million is allocated for this exercise per year.
User training is normally done in house. In this case, an expert on particular software from within or outside the Institute will provide training to the Institute staff. Examples of these training are those on MOODLE, accounting programs like QuickBooks and TAS books 2. Tshs. 6 million is allocated for this exercise per year. Three (3) ICT support staff pursued their first degree studies at various higher learning Institutions in Tanzania. The Institute financed them. Later on, more could be financed even for higher studies other than Bachelor degree level.
Obsolesce and Depreciation
Obsolesce and depreciation is another factor to consider when making a plan to implement an IT infrastructure in the organization. Obsolescence is one cause of depreciation; it is the degradation in the value and usefulness of a resource based on its age, replacement by newer technology, lack of demand or other factors that may require a partial or total write-off of its currently-stated value. The Institute has 20 Siemens and Legends computers which are in good condition but can not be used as they can not meet current software requirements which require big memory and fast processing speed. After five years client computers becomes zero rated. Server computers are considered not useful after 10 years.
Bandwidth
Bandwidth is another category that cost the Institute a significant amount of money. There was a time the Institute was using VSAT. 
Power Issues
Power related issues add considerable burden to the Institute. With more than 665 computers and a number of printers and other devices, there is a significant consumption of power. Also, because of power fluctuation which is the main cause of computer damages the Institute has been forced to buy a big generator which costed a considerable amount of money. AVS (Automatic Voltage Switch) and AVR (Automatic voltage regulator) are bought for each computer laboratory for power protection. The cost for each AVS and AVR is Tshs. 5 million. With 10 computer laboratories operating at the Institute, the total cost for the devices is Tshs. 50 million. In server room, there is a battery backup costing Tshs. 10 million. To add to that, to prevent computers and printers from power fluctuations, each computer and printer is connected to the UPS (uninterrupted power supply). With 665 computers, 19 printers and each UPS costing $ 150, the Institute paid a total sum of $ 102,600.
Hardware Installations
Installations which involve cabling of the devices in a network costed the Institute a sum of Tshs 25 million for each of the five buildings available. Within this amount there are costs for buying data cabinets, switches, cables and RJ 45. In sum, the Institute had to part with Tshs. 125 million to do the installations in the five buildings.
Furniture in Computer Labs
Each of the 10 computer labs has chairs and tables for computers. The cost for a table on which 2 computers are placed is Tshs. 250,000/=. The cost for a single chair is Tshs. 40,000/=. With a total number of 225 tables and 450 chairs the Institute used a total of Tshs. 74,250,000/=. And to prevent theft, each computer room door and window is grilled. Computers' system cases are housed to prevent theft of RAM chips, hard disks etc. There are 450 computer cases and with each case costing Tshs. 70,000/=, a total of Tshs. 31,500,000/= was paid.
Similar Studies on Base Elements for Determining ICT TCO
This study agrees with a number of studies. Studies below point that organizations must consider future costs when investing in ICT infrastructures. For example, in a study by APC (2005) that aimed at determining TCO for data center and network room infrastructure it was found that the TCO of a rack in a data center is approximately $120,000 over the data center lifetime. Furthermore, it was found that approximately half of the lifetime per rack TCO of $120,000 is capital expense, and half is operating expense. Pearce-Tomenius, Nicholas & Morgan, Jon (2009) in their paper ''TCO Analysis Elements and Arguments'', which addressed TCO of digital information archiving solutions, base elements discussed were infrastructure costs and data management and man power costs. Infrastructure costs were power, cooling, network, floor space and fall over facilities. Data management and manpower costs discussed were cost of employees, maintenance costs, obsolesce and migration, duplication, replication & failover, restoring content (or not), full workflow support and exit costs. Data hint and manpower costs were found to be higher compared to infrastructure costs. In both studies it can be seen that other costs other than initial purchase costs were significant and hence the need to consider them when planning for ICT infrastructures.
This study also agree with that of Colin (2009) in a study titled ''Wireless Network Drive Test Tools -Lowering the TCO''. The following costs were found in the first year for base elements; Purchasing 80.6%, Training 18.2%, installation and implementation costs 1.2%, Support services costs 0%, Functional change upgrades costs 0% and Technology upgrades costs 0%. However, after five years of operation the cost elements were found at the following levels: Purchasing 42.9%, Training 9.7%, Installation and implementation costs 0.6%, Support services costs 25.8%, Functional change upgrades costs 5.8% and Technology upgrades costs 15.2%. This shows that there was decrease in costs for purchasing, training, Installation and implementation while there was an increase in costs for support services, Functional change upgrades and Technology upgrades. Drury (2001) points that major cost category of ICT TCO are hardware costs, systems and applications, administrative support and finally, the hidden costs. His estimates of cost indicate that starting with hardware costs, systems and applications cost add 0.8 or 1.8 times the cost of hardware, Administration and support increase the costs 4.0 times hardware costs and with the hidden costs, 6.5 times more.
Conclusion:-
TCO should be calculated by all organizations as is a useful metric for assessing the overall cost of an ICT investment. To properly assess TCO, organizations must look beyond initial acquisition costs to the larger yet more intangible costs, such as those for ongoing administration, the cost of system downtime etc. Organizations can reduce ICT TCO by employing management best practices in acquiring and later use of the technology.
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